Theoretical investigation of IL-6 multiprotein receptor assembly.
Interleukin-6 (IL-6) is a multifunctional cytokine that regulates cell growth, differentiation, and cellular functions in many cell lineages. Recently, evidences for the formation of an active hexameric complex with an IL-6:IL-6R alpha:gp130 stoichiometry of 2:2:2 have been obtained by different experimental approaches. Analysis of the electrostatic potential complementarity between IL-6 and its receptors has been used, in this study, to guide the assembly of homology-based 3D models of the components. The results strongly support a mechanism whereby the active cytokine (IL-6: IL-6R alpha) associates with the signal transducing gp130 protein, and the trimeric complex formed further dimerizes to form the hexameric species. Furthermore, computational simulations of the multiprotein complexes provide a rationalization of data from mutation experiments and highlight some key protein-protein interactions which have not yet been the subject of mutagenesis studies.